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Geology and the Upper Columbia Terroir 
(notes from a geology field trip written and 
guided by Bill Swartz, October 8th, 2005) 

 
 Early October is a glorious time. Autumn colors 
are at their prime. Geologists are not antagonistic to 
plants, but less, green foliage does make the physical 
landscape easier to visualize. It is harvest time, and time 
for grape pressing. 

 
Bill Swartz at Neander thal Vineyard  

 The baseline for wine production is a 
Mediterranean climate: warm, dry growing seasons and 
cool, moist dormant periods (the growing season is 
winter, in Central Chile and Southwest Australia). 
Northeast Washington frequently receives the necessary 
2,000 hours of sunshine, necessary to mature grapes. 
Summer drought allows the viticulturist to control water 
quantity and timing, to achieve maximum sugar content. 
Winter temperatures seldom fall below –20oC, the point 
of damage to vines. 
Three geological factors lend special character to the 
Upper Columbia Region, as a terroir for premium wines.  

First or deepest, a wide variety of rock types as the 
parent material for the soils. The differing chemical 
balances produce site-specific flavors, across any  

1. grape variety. Many classic wine regions are 
distinctive for their geology: limestone in Bordeaux, 
volcanic in Burgundy, granitic in Champagne.  

2. Second in the soil, volcanic ash gives soil 
exceptional properties. The ash particles are pumice, 
the frozen froth of magma. The individual grains are 
fragments of glass bubbles. Countless, microscopic 
edges are sites for chemical reactions and holding 
moisture. Washington wine regions are unique for 
the tephra (usually tiny volcanic glass bubbles) 
content of their soils.  

3. Third at the surface, the particular glacial history of 
the Upper Columbia Valley provides a unique 
situation. In the receding phase of continental 
glaciation (24,000- 16,000 years before present), a 
tongue of ice occupied the Valley. The top of the 
glacial tongue was about 600M elevation, at the 
latitude of Kettle Falls. Melt water coursed along the 
sides of the glacier, depositing silt, sand and gravel, 
in terraces. As the glacier melted, the ice vacated the 
center of the Valley. Without support, the terraces 
tilted, toward the axis. A gentle slope, across the 
terraces, allows cold air drainage in the Spring and 
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Fall. A few days of freedom from frost, in the cool 
seasons, provide the sort of challenging conditions 
that develop distinctive flavor. 

 
 (The rest of this article is from notes during the tour 
taken by Joe Barreca) 
 
 The amphipolite rock that shares the foundation 
of the (now underwater) Kettle Falls with quartzite is 
readily visible in the railroad cuts near the junction of 
US Hwy 395 and State Route 20 on the west side of the 
Kettle Falls bridge.  It bears the marks of mountains 
sliding back and forth above it that now reside on both 
the east and west sides of the river.  This layer is 4500 
meters thick and slopes from here to a depth of  11 
kilometers beneath Colville.  Layers broken apart by the 
movement and ground into fine particles have annealed 
together and been kneaded into visible folds of dark and 
light material. 
 After a chilly morning, our group warmed itself 
at a fire and in the sunshine of the Cabral’s Neanderthal 
vineyard.  Over 20 varieties of grapes enjoy the volcanic 
ash and glacial silt that underlies them.  The high clay 
content holds enough water that mature vines grow here 
without irrigation.  The hardiest varieties are Lucy 
Kuhlman and Marechal Foch, French hybrids from the 
Alsace Lorraine region of France. Over a ton of grapes 
are harvested here annually, sold to home canners and 
wine makers or made into wine at the vineyard. 

 We ate lunch at the Barreca vineyard.  A 
lighter soil makes for warmer conditions in the 
winter, but requires more irrigation.  The biggest 
natural predators are flocks of birds traveling 
through on their way south.  The entire crop is 
covered in bird netting.  Wine varieties include 
Kuhlman and Foch, but also Pinot Noir, Baco 
Noir and Leon Millot.  All are red French hybrids.  
White grapes including Reisling and Himrod, (a 
seedless table grape), also do well. 

 
 Traveling back up the river, we stopped to 
view the hundreds of feet of mudstone left on the 
bottom of glacial lakebeds and separated into 
layers where the grainy sand settled quickly each 
spring beneath finer layers of clay.  Turbidity 
flows and other tales of fast and slow movement 
over time can be read in the cut banks. 
 Further up the Northport-Flat Creek Road 
we stopped to examine a shale slope of gneiss 
with blocks of limestone within it.  These 
“knockers” , named for the sound drill bits make 
when hitting them in otherwise soft rock, are 
thought to have slid from a reef platform into the 
underwater basin.  They contain protozoan fossils 
related to species found in McCloud river 
California and Japan. 

 
China Bend Winery 

 The last stop was the China Bend Winery.  
The glacial till and river rock deposits on this 
bench lend distinctive flavors to wines from the 
vineyard.  Bart Alexander, the owner, treated us to 
tastes of two varieties that he makes.  Each is 
grown both in the  Yakima Valley and at China 
Bend, near Northport.  Each variety comes from 
genetically identical stock and the wine is made in 
exactly the same way.  Yet each variety has a 
distinct flavor because of climate and terroir.  

Bird netting on Bar reca Vineyard 



 
  Both the China Bend Lemberger and the 
Chardonnay were crisper with more spice and a 
longer finish.  We also tasted their famous 
Marechal Foch and then we were finished. 


